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(54) SEMICONDUCTOR INTEGRATED CIRCUIT DEVICE 
(11) 2-339 (A) (43) 5.1.1990 (19) JP 

(21) Appl. No. 63-316360 (22) 16.12.1988 
(71) HITACHI LTD (72) TAKASHI ISHIKAWA(3) 
(51) Int. CP. H01L21/76,H01L21/331,H01L21/74,H01L29/73 



PURPOSE: ■ To increase the degree of integration by forming two buried layer 
of different conductivity type, in the manner of self-alignment. 

CONSTITUTION: After a thin Si0 2 film 12 and an oxidation resistant Si 3 N< film 
13 formed on a P-type Si substrate surface are selectively eliminated, an N + 
type buried layer 14 is formed by introducing impurity, and a thick Si0 2 film 
16 is formed by thermal oxidation. After ' the film 13 is eliminated, a P-type 
channel stopper 16 is formed by ion-implanting impurity. After the. films 12, 
15 are eliminated, an N~ type epitaxial layer 14 and a thin Si0 2 film 18 are 
formed, and further an Si 3 N 4 film 19 is selectively formed. By thermal treatment, 
the epitaxial layer 17 is selectively oxidized to form a field oxide film 20. By 
selectively implanting ion, an N + type collector connection region 21, a P + 
type base region 22 and an N + type emitter region 23 are formed, and further 
A/ electrodes E, B, C are formed. 
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(54) MANUFACTURE OF SEMICONDUCTOR INTEGRATED CIRCUIT DEVICE 

(11) 2-340 (A) (43) 5.1.1990 (19) JP 

(21) Appl. No. 63-316361 (22) 16.12.1988 - 

(71) HITACHI LTD (72) TAKASHI ISHIKAWA(3) 

(51) Int. CI 5 . H01L21/76;H01L21/331,H01L21/74,H01L29/73 



PURPOSE: To increase the degree of integration by forming a bipolar element 
on the upper surface of one of two buried layers of different conductivity type 
which are formed so as to be adjacent, and making the residual part a thermal 
oxide isolation region. • * " 

CONSTITUTION: After a thin Si0 2 film 12 and an oxidation-resistant Si 3 N 4 film 
13 formed on a P-type Si substrate surface* are selectively eliminated, an N + 
type buried layer 14 is formed by introducing impurity, and further a thick 
Si0 2 film 15 is formed by thermal oxidation. After the film 13 is eliminated,- 
a P-type channel -stopper 16 is formed by ion-implanting impurity. After the 
films 12, 15 are eliminated, an N~ type epitaxial layer 14 and a thin Si0 2 film 
18 are formed, and further an Si 3 N 4 film 19 is selectively formed. By heat 
treatment using the film .19 „ as a mask, a field oxide film* 20 is formed to a 
depth not reaching the. N + type buried layer 14. By selectively implanting ion, 
a collector connection region 21, a base region 22 and an emitter region 23 
are formed. 
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(54) SEMICONDUCTOR DEVICE 

(11) 2-341 (A) (43) 5.1.1990 (19) JP 

(21) Appl. No. 63-7989 (22) 18.1.1988' (33) JP (31) 87p.22001 (32) 2.2.1987(3) 

(71) SEIKO EPSON CORP (72) MICHIO ASAHINA 

(51) Int. CI 5 . H01L21/90,H01L21/288,H01L21/3205,H01L21/336,H01L29/784 

PURPOSE: To increase stress-migration resistance and electromigration resistance 
of wiring, and reduce the _. x generation of voids by using wiring subjected to 
metal plating treatment for" semiconductor device wiring. 

CONSTITUTION: After an element isolation insulating film 102, a gate insulating 
film 103, a gate insulating electrode 104, low and high impurity concentration 
diffusion layers 105, 107, an interlayer insulating film 108 an Al wiring 109 
are formed on a semiconductor substrate 101, the wiring 109 is dipped in hypo- 
phosphorous acid system electroless nickel planting solution, and Ni is deposited 
only on the wiring 109 surface. After that, when heat treatment is performed, 
Ni and P are diffused from the wiring 109 surface, hillocks are completely 
eliminated. After an interlayer insulating film 112 and an Al wiring 113 are 
formed, electroless nickel plating is performed in the same manner, and a 
plasma nitride film 115 is deposited. 
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